1 15 MAR 2006 P10706PCT EXHAUST The invention relates to an exhaust wth a
housing, in which a working space is | ocated which is open on one side.
Exhausts of this type are generally kndwn and can be obtai A8dM3R 21066

mar ket. They are subject to certain standards concerning a possible escape
of harnf uF10988&FCdnces. In this regard, it is known from DE 19712975 Al to

I ncrease the bl ow out safety of exhausts by neans of air curtains, which
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the aid opening of the working space, in particular from the lower

- side. Although it is thus possible to improve the blow-out
safety against disturbances from the exterior, it is not
however possible to prevent heavy gases, for example, from
accumulating at the bottom of the working space oxr light
gases from accumulating above the opening of the working
space.

The problem underlying the invention consists in the
fact that an exhaust of the type mentiocned at the outset is
designed in such a way that an accumulation of harmful
substances at the side walls and the bottom of the working
space in the housing is avoided. .

This problem is solved according to the invention by
devices arranged at the open side of the working space,
which emit fresh air jets into the housing interior at an
acute angle to the internal surface of the housing side
walls and the housing bottom surface.

Particularly preferred developments and configurations
of the exhaust according to the invention are the subject-
matter of claims 2 to 14.

A particularly preferred example of embodiment of the
invention is described in greater detail below with the aid
of the respective drawing. The figures show the following:

Fig. 1 a longitudinal sectional view of the example of
embodiment,



.of the respective drawing. The figures show the followng: Fig. 1 a

| ongi tudi nal sectional view of the exanple of enbodinent, 15 MAR 2006 2
Fig. 2 a cross-sectional view of the exanple of enbodi nentishmar 2006ig. 1
through line A-A, Fig. 3 a side view of the | eading edge profile of the
exanpl e of enbodinent, Fig. 4 a side view of a side post profile of the
exanpl e of enbodi rrent Fig. 5 the suppl y air deV| ce of the exarrpl e of
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The exhaust shown in fig 1 comprises a housing 1 with
a bottom or a table plate 2, which encloses working space 3
of the exhaust on all sides, except for an opening closable
by a sliding window 9. A baffle wall 4 runs across the rear
wall of the exhaust in woxking space 3. Openings 5a, b, ¢
and d are provided between baffle wall 4 and the housing
walls and the chamber located behind baffle wall 4 is
exhausted via a collecting channel 6, which is connected to
an exhaust air system 7.

The side posts of housing 1 of the exhaust are
designed as aluminium posts 8 formed for flow-technolegy
purposes, preferably as a profiled part in the manner of an
aircraft wing with a leading face pointing forwards,
whereby sliding window 9 has an inflow profiled part 10
correspondingly formed for flow-technology purposes. The
leading edge of table plate 2 also conegists of an inflow
profile 11 formed for flow-technology purposes, which can
gsimilarly be a profiled part in the manner of an aircraft
wing with a leading face pointing forwards.

Above the exhaust there is arranged a supply-air pipe
12, from which supply air is blown into the exhaust, i.e.
into working space 3. This supply air can originate from
the external space or from an owner air-supply network. The
amounts of air blown in, regulated by a regulator 13 which
comprises a differential-pressure or flow sensor, a

regulating butterfly wvalve, a motor and a central



wing with a | eading face pointing forwards. Above the exhaust there is
arranged a supply-air pipe 12, fromwhich supply air is blow into the
exhaust, i.e. into working space 3. This supply air can origi MaRre2boem the
external space or froman owner air- suaﬁly network. The anopunts of air
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in such a way that this air jet 22 is deflected by the
inflowing air onto the table plate and passes along the
table plate up to opening Sb between baffle wall 4 and the
rear side of the exhaust.
The profiled parts of side posts 8 are also designed
in such a way that they emit supporting jets 21 into the
housing interior, which are also blown at an acute angle to
the internal surfaces of the side walls of the housing.
Fig. 2, which shows a sectional view of the exhaust
along line A-A in fig. 1, shows the course of air jets 21,
22 in detail. This means that, from the profiled part which
forms side posts 8, air jets 22 emerge at an acute angle to
the internal surfaces of the side walls, which air jets are
deflected against the side walls due to the afterflowing
air and go into exhaust openings 5d and 5e. A supply-air
curtain formed from a plurality of air jets 21 additionally
flows from leading edge profile 11 wvia table plate 2.
Fig. 3 shows table plate 2 and inflow profile 11 at
its leading edge in detail. In the example of embodiment
shown, profiled part 11 is designed as a hollow section and
air flows via an air connection 24 into profiled part 11.
This air escapes through millings 23, for example in the
form of slots or nozzles, in such a way that an air jet 11



forms side posts 8, air jets 22 energe at an acute angle to the internal
surfaces of the side walls, which air jets are deflected against the side
wal s due to the after flowing air and go into exhaust openisngmpbdonsd Se.
A supply-air curtain formed froma plurality of air jets 21 additionally
flows fromleading edge profile 11 via tabl e plate 2. Fig. 3 shows table
plate 2 and inflow profile 11 at its |leading edge in detail. In the exanple
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the air supply comes via an air supply fan or another fan,
is a split up by a pressure chamber 28 and is blown into
working space 3 of the exhaust as free jet 18 via a nozzle,
which comprises the housing sides and the two parts 16 and
16a of the chamber already mentioned.

In the lower area of this chamber, i.e. in the lower
area of parts 16 and 1l6a, deflection profiles 17 are
provided, which are designed such that the free jet from
the nozzle is first bent and then deflected inwards, so
that, together with the impetus of the air flowing in from
the exterior, it flows inwards into working space 3 of the
exhaust at an angle of 45° to the vertical. This supply air

- unites with the air flowing in from the exterior into
working space 3.

Fig. 6 shows the effect of air jets 22 in detail. The
same also applies to air jets 21.

Fig. 6a shows that inflowing air 30 fits against the
inflow profile at the leading edge of table plate 2 but
does not approach the table plate surface, so that a
backflow zone 31 arises, into which air from the interiocr
of working space 3 of the exhaust flows up to the breakaway
edge and in which harmful substances are thus able to
accumulate.



provi ded, which are designed such that the free jet from the nozzle is
first bent and then deflected inwards, so that, together wth the inpetus
of the air flowing in from the exterior, it flows inwards L5t ©MARORROEQ
space 3 of the exhaust at an angle of 45 to the vertical. This supply air
unites with the air flowng in fromthe®exterior into worki ng space 3. Fig.

6 shows the effect of air jets 22 in detail. The sane also applies to air
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surface of the table plate and disappear directly at lower
j extraction opening 5b of working space 3 via the flow
portion directed backwards.

Fresh air also flows around the area of the profile of
sliding window 9 due to the inflow of additional air as
free jet 18 in the upper area of the exhaust at deflection
part 17, so that air cannot escape at the upper edge of
sliding window 9 either.

The combination of free jet 18 and wall and bottom
jets 21, 22 respectively thus generates an ideal flow
configuration in the exhaust.

Possible ratings of the two side air jets 22 are such
that the latter amount to around 15 to 20 m®/h. Lower air
jet 21 has an air gquantity of 10 m’/h per running metre.
The air speed amounts to 2 m per second. The deflection
angle of air jets 21, 22 is preferably around 20°, so that
the latter flow to the internal surfaces in working space 3
at an acute angle. Upper free jet 18 at deflection profile
17 is not directed onto a wall, but is blown in the form of
a free jet ahead of the space. It therefore requires a much
higher air quantity of approx. 100 to 150 m°/h per running
metre of exhaust width. An exhaust with a width of 1500 mm
can therefore manage with a free jet of 150 m*/h and wall
jets of approx. 50 to 60 m/h.

Since such an exhaust can be operated with an air
control, it requires 150 m’/h when the sliding window is



free jet 18 in the upper area of the exhaust at deflection part 17, so that
air cannot escape at the upper edge of sliding wndow 9 either. The

conbi nation of free jet 18 and wall and bottom jets 21, 22 imseypactloos vy

t hus generates an ideal flow configuration in the exhaust. Possible ratings
of the two side air jets, 22 are such fhat the latter amount to around 15
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In the case of an exhaust in the night-time operation,
wall jets 21, 22 can also be switched off, so that the
exhaust can always be operated with a small air guantity
depending on the requirement situation, which represents a
significant advantage compared with a conventional curtain
exhaust. The exhaust air quantity then amounts to 100 m’/h.

Since the supporting Jjets have a considerable
influence on the function of the exhaust, they must be
constantly checked and monitored in the course of the

. necessary monitoring of the function of the exhaust from
the air-engineering standpoint. This monitoring can be
carried out with a differential pressure sensor in the
overpressure area where blowing-in takes place. An alarm
occurs in the event of a malfunction.

The example of embodiment of the exhaust according to
the invention described above displays a high stability
compared with a side or oblique flow, in that a dead-space
area is prevented at the exhaust surfaces or at the exhaust
slide gates. Furthermore, provision is made for very good
extraction of heavy gases, since the latter sink to table
plate 2 and are blown by additional air jet 22 into opening
5b. If light gases are being worked with in the exhaust,
free jet 18 at deflection profile 17 ensures that 1light
gases, which form in working space 3 at the top above this



‘hori zontal sliding window of the exhaust is opened by nore than 10 to 20
mm O herwise, free jet 18 is switched off. In the case of an exhaust in the
night-time operation, wall jets 21, 22 can al so be sw tched5oMAR 2006hat
the exhaust can always be operated with a small air quantity depending on
the requirenent situation, which represents a significant advantage
conpared with a conventional curtain exhaust. The exhaust air quantity then
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very good extraction of heavy gases, since the latter sink to table plate
2 and are blown by additional air jet 22 into opening 5b. If |ight gases
are being worked with in the exhaust, free jet 18 at deflection profile 17
ensures that |ight gases, which formin working space 3 at the top above
this 15 MAR 2006 7 supporting jet 18, are reliably contained in the upper
area of the exhaust and cannot contam nate the | ower working area. The
design according to the invention, in which additional air jets 21, 22, 18
are ‘generated, can be linked to the exhaust control in such a way that the
exhaust can



be operated with as small an air quantity as possible. 8 15 MAR 2006
P10706PCT CLAIMS 1. An exhaust with a housing, in which a working space is
| ocat ed which is open on one side, chargacterised by devicegmmmangaden the
open side%@%;lg 1.t air jets into the housing interior at an acute angle
to the intetha rfaces of the housing side walls and the housing bottom
2. The exhaust according to claiml, characterised in that the side posts
and the | eadi ng edge of the working crxmnes at the open side are designed as
flow profiled parts with a | eading face pointing forwards and the devices
whi ch generate the air jets are provided at the profiled parts. 3. The
exhaust adcor difyg ¢xhabhat nw2thchahavsengsedn whichata tweerkirod | $palcpatss are

desi gned as hol ct j . e L.aternal ace i i nnest to
an air supply a%%%%éﬁhm%?’he%% gkj%%op"gﬁi ﬁg@ %flo%' @%P%Eafﬁee% rj e?g can
emerge. 4. The @&hhee® attargpAg oo WiSiipd! ehdfarvhdFhs&dith aihalethe exit

angle to the inferpalnaurfacsi A§ LR e QUS| BY ish aRRLE%. 2891 e Stolhenexhaust
according to claim3 4, characterised .in that the openinhgs are desi gned

or

as nozzles. 6. WHeeERhuSHNTAGEHTi Rl toeCIRPWE B 40 R attedTSed e n t hat
t he openings arigo@eshgnedtesma slot. 7. The exhaust according to any one of
the preceding clains, characterised in that a vertical sliding wndowis
provi ded on the open side and a free-jet device is provided which generates
a free jet2 whi cThé s ekhEmd¥ARaz@Gddingect ed diya ian daf,| echapacpeetfisied i fibo t he
interior of that the side posts and the leading edge of the
working space at the open side are designed as flow-
profiled parts with a leading face pointing forwards
and the devices which generate the air jets are

provided at the profiled parts.

3. The exhaust according to claim 2, characterised in
that the profiled parts are designed as hollow
sections, the internal space of which is connected to
an air supply and in which there are openings from

which the air jets can emerge.

4, The exhaust according to c¢laim 3, characterised in
that the exit angle to the internal surface of the
housing is approx. 20°.

5. The exhaust according to claim 3 or 4, characterised

in that the openings are designed as nozzles.

6. The exhaust according to claim 3 or 4, characterised
in that the openings are designed as a slot.

7. The exhaust according to any one of the preceding
claims, characterised 1in that a vertical sliding
window is provided on the open side and a free-jet

device is provided which generates a free jet which is



t he working space. 8. The exhaust according to claim®6, characterised in
that a flow profile is forned at the | ower edge of the sliding w ndow 9.
The exhaust according to claim®6, characterised in that thasfMa® pensécan be
swi tched on and off depending on the position of the sliding wi ndow 10.
The exhaust according to any one of the preceding clainms, characterised in
that the air jets are generated by a cormmon fan in an air quantity of 10 to

15 n8/h. 11. The. t j ; ; : ' i @8,
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| ront of the rear wall of the
exhaust in the WoekvagkiBgaEEagRd i s designed such that the air jets, which
go along the internal wall surfaces and the bottom surface, are sucked in
directly between the baffle wall agnd the surroundi ng Housin wal |, 12. The
exhaust actor di Figet &E13H%h 62°ERZFdCer FSeF4dt Mt Rat £ @rPFégrjl&Eq sforned

fromair fromaghatra suppl groetider K sofoiied aitr thHedMavdfineddgeonnt hehe
surroundi ng space. .13. The.exhaust according to any one of the preceding

cl ai ns, charact%f?géﬂgbvlﬁﬂogrr control which includes all the air jets.

14. The exhaust according to any one of the preceding clains, characterised

oy 2 moni 90| nOrlgVidhaieNacleRiiol® £8e LAtk ne, NcRbrbBeSUBRY Bhr BY
" that the free jet can be switched on and off depending

on the position of the sliding window.

10. The exhaust according to any one of the preceding
claims, characterised in that the air Jets are
generated by a common fan in an air quantity of 10 to
15 m*/h.

11. The exhaust according to any one of the preceding
claims, characterised by a baffle wall which runs in
front of the rear wall of the exhaust in the working
space and is designed such that the air jets, which go
along the internal wall surfaces and the bottom
surface, are sucked in directly between the baffle

wall and the surrounding housing wall.

12. The exhaust according to claim &, characterised in
that the free jet is formed from air from an air-
supply network or from air from a fan from the

surrounding space.

13. The exhaust according to any one of the preceding
claims, characterised by an air control which includes
all the air jets.

14. The exhaust according to any one of the preceding
claims, characterised by a monitoring device which
monitors the blowing-in of the supply air by the air
Jjets.



